Influence of specific blocking of the delta-like ligand 4/notch signal transduction pathway on the biological behavior of human umbilical vein endothelial cells.
The influence of specific blocking of the Delta-like ligand 4 (DLL4)/Notch signal transduction pathway on the biological behavior of human umbilical vein endothelial cells (HUVECs) has been studied. Recombinant adeno-associated virus (rAAV) vectors expressing an active small interfering RNA (siRNA) (vector 6) targeting the DLL4 (rAAV-DLL4-short hairpin RNA [shRNA]) was used to infect HUVECs. The same cell line infected with empty plasmid (rAAV-EGFP) was used as a control. Stable transfection and expression of DLL4-mRNA in HUVECs were determined by semiquantitative RT-polymerase chain reaction (PCR). Protein expression of DLL4 was examined by western blotting. The distribution of cells in cell cycle was assessed by flow cytometry and cell growth was analyzed by MTT assay. HUVECs were seeded on type I collagen and cultured in a three-dimensional culture system to allow for tubule-like structure (TLS) formation. Compared with negative controls, semiquantitative RT-PCR and western blot analysis showed that the expression of DLL4 mRNA and protein was downregulated in stably transfected cells (p = 0.024, p = 0.033). HUVEC growth and proliferation were stimulated following infection with rAAV vectors containing active siRNA against DLL4, whereas infection with empty plasmid had no specific effect. The proliferation index of rAAV-DLL4-shRNA-infected HUVECs was 39.90% +/- 2.19% compared with 25.63% +/- 4.54% (p = 0.036) for control-treated cells. TLS formation was significantly induced in cells expressing the rAAV vector; the average length of TLS was greater than the control group (p = 0.028). Altogether, the data suggest that inhibiting the DLL4/Notch signal transduction pathway stimulated proliferation of HUVECs, thereby facilitating angiogenesis.